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same principles for users as the already existing diagnose 
specific registries under INCA. The primary use is regular 
comparison between different clinics. These comparisons 
include both dose-volume parameters and volumes of targets 
and organs at risk. The aim in a longer perspective is to 
achieve an increased consistency in radiotherapyon a national 
level. The quality registry will also be open for research, 
provided ethical permit for the study. 
Results: A national Swedish naming convention has been 
published. The convention is adapted to international 
standards and is currently implemented in the Swedish RT 
clinics. The technical infrastructure has been verified, with 
transfer of information from clinical systems to the MIQA 
data base through DICOM and direct reading in the 
information systems, to the calculation of volumes and dose 
volume descriptors for target volumes and organs at risk to 
the national INCA database. The installations of MIQA 
throughout Sweden have begun and according to plan it will 
be installed at all university hospitals during the first half of 
2015. A national quality registry for RT has been established 
and collects relevant quality parameters from most Swedish 
RT clinics. 
 
 
Figure 1. Configuration of the national IT-solution for RT-
information. 
 
Conclusions: A national IT solution for a structured 
registration of RT-data is a powerful tool for research, 
clinical evaluation and reporting.  
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Purpose/Objective: Guidelines and recommendations 
implemented as safety and quality assurance measures 
ensure patient safety in radiotherapy (RT) (ESTRO 1995). 
However, a disproportionate focus of these measures on 
equipment is a concern (Huq et al 2008) as analyses of 
adverse events consistently indicate human errors as 
dominant contributors (WHO 2008). In addition, the need of 
prospective analyses with quantitative risk assessment (QRA) 
is stressed to evaluate the effectiveness of the measures and 
patient handling procedures (ICRP 2009, Thomadsen 2008).  
QRA techniques have been used in RT and have produced 
useful results (IAEA 2006). However, a major impediment is 
to analyze human errors as available methods for Human 
Reliability Analysis (HRA) are not suited to RT domain (Lyons 
2004). In HRA, human performance is assessed by identifying 
the possible errors, analyzing possible contributing factors 
and assessing their probabilities.  
This work addresses the first steps towards the development 
of a new RT-specific HRA method, tailored for external beam 
radiotherapy. It presents the method's framework for the 
qualitative error analysis, which relates to the identification 
of the possible errors and the analysis of the factors 
influencing the personnel performance. The purpose is to 
develop a taxonomy of the tasks (referred as Generic Task 
Types, GTTs, term from HEART 1986) possibly resulting in 
errors and the influencing factors (Performance Influencing 
Factors, PIFs). 
Materials and Methods: Taxonomies are developed based on: 
• Task analysis, observations and talk-through 
• Analyses of incident databases e.g. SAFRON 
• Review of cognitive models of human performance in 
technical environment 
• Existing HRA databases from other domains for PIF 
categorization 
The combination of retrospective sources and prospective 
analyses allows considering both occurred and potential 
events.  
Results: Identified 9 GTTs and 12 PIFs. A subset of the 
derived GTTs and PIFs is shown in Figure 1. GTTs are mapped 
to specific example tasks belonging to that type, Table 1. 
PIFs are defined with anchor questions, used to characterize 
the reference conditions under which the tasks are carried 
out, Table 2.  
Review of cognitive models shows the need to adapt these 
models to incorporate characteristics of RT for support 
identification of PIFs. E.g. Cognitive function 'Team 
Coordination' needs to incorporate patient-personnel 
interaction and communication when the team is not 
physically together. 
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Conclusions: Incident analysis, task analyses, cognitive 
models and existing HRA databases have been used to build 
the qualitative taxonomic structure for the HRA method. 
These taxonomies are a first step to support the systematic 
analysis of potential errors and influencing factors.  
Next steps: 
Complete characterization of GTTs and PIFs using domain 
expert opinions and the adapted cognitive models. Develop 
the model for estimating error probabilities and test the HRA 
method to assess patient safety at a specific RT center.  
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Purpose/Objective: Dosimetric evaluation of comparative 
plans for a hypofractionated scheme of very low to 
intermediate risk cancer treatment (Grant AIRC - IG 13218), 
in order to define the treatment technique that obtains the 
best coverage of the target volume minimizing the dose to 
surrounding organs at risk (OARs). 
Materials and Methods: The CT and multiparametric MR 
scans of ten patients previously treated for prostate 
adenocarcinoma were used to identify the dominant 
intraprostatic lesion (DIL). Comparative treatment plans were 
obtained with three different techniques, namely Volumetric 
Modulated Arc Therapy (VMAT) obtained with Varian Eclipse 
for Trilogy, Intensity Modulated Radiation Therapy (IMRT) 
with BrainLab iPlan for VERO and proton-therapy (PT) with 
Syngo-TPS. The dosimetric scheme consists of five fractions 
with 7.25 Gy/fr for the prostate and a concomitant boost of 
7.5 or 9 Gy/fr for the DIL. The different prescription doses 
were tested on subgroups of five patients each, conveniently 
selected in order to obtain homogeneous groups in terms of 
DILs volume and position. The target coverage was 
considered a priority respect to the OARs constraints. DVH of 
target volumes and OARs and homogeneity (HI), conformity 
(CI) and gradient score (GSI) indexes were calculated and 
compared. Wilcoxon signed rank test was used to evaluate 
statistically significant differences among techniques. 
Results: Median values of target coverage and statistical 
analysis is shown in Table, with statistical significant 
differences highlighted. The less respected constraints are 
those related to posterior rectal wall and posterior anal canal 
wall, for which a maximum dose inferior to 16 Gy is required. 
In particular, for posterior anal canal wall the dose limit is 
exceeded in 9 out of 10 VMAT plans, 5/10 IMRT plans and 
3/10 PT plans. For posterior rectal wall, the dose limit is 
exceeded in 10/10 VMAT plans, 7/10 both IMRT and PT plans. 
The constraints for urethra (Dmax<40 Gy and V36Gy<50%) is also 
critical: the maximum dose is exceeded in 3/10 plans in each 
technique and the volumetric constraint is exceeded in 4/10 
VMAT plans, 10/10 IMRT plans and 8/10 PT plans. Overall, the 
90.3% and 86.9% of dosimetric constraints are fulfilled in 
plans with 7.5 and 9 Gy of boost doses, respectively. The 
analysed indexes are comparable among methods, with a 
slight superiority in homogeneity for VMAT plans and in 
gradient score for PT plans. 
